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H the description, claims or drawings (indicate particular elements below/) or said claims Nos. 19 are so unclear 
that no meaningful opinion could be formed (specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
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□ no international search report has been established for the said claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
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Claims 




Inventive step (IS) 


Yes: 


Claims 
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Claims 




Industrial applicability (IA) 
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1 . Reference is made to the following document: 
D1 =US-A-5 441 317 

2. The closest prior art is shown by document D1 , disclosing an actuator assembly 
including a motor (24) having a body portion and a drive shaft (28), the drive shaft 
being drivably connected to a pinion (26), the pinion drivingly engaging an array of 
gear teeth of a gear rack (30), the array having a first side adjacent the motor, the 
gear rack being pivotally mounted via a pivot about a pivot axis. 

3. The subject-matter of claim 1 is distinguished therefrom in that said pivot axis is 
on said first side of the array of gear teeth. 

The requirements of Article 33(2) PCT are therefore met. 

The idea of arranging motor and pivoting gear rack such that said rack pivots 
about an axis placed on its side adjacent the motor, in order to improve 
compactness of the assembly, is not taught nor fairly suggested by the prior art 
presently available. 

The requirements of Article 33(3) PCT are therefore met. 

4. The subject-matter of independent claim 17 is distinguished from the assembly 
disclosed by D1 in that the gear rack is mounted for movement on the body 
portion of the motor. 

The requirements of Article 33(2) PCT are therefore met. 

The idea of mounting the gear rack on the body of the motor for movement, in 
order to improve compactness of the assembly, is not taught nor fairly suggested 
by the prior art presently available. 
The requirements of Article 33(3) PCT are therefore met. 

5. Claims 2 to 16 and 18 concern particular embodiments of the invention and 
include all features of the independent claims they respectively refer to. Therefore, 
they also meet the requirements of Article 33 PCT. 

6. To meet the requirements of Rule 6.3(b) PCT the independent claims 1 and 17 
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should have been properly cast in the two part form, with those features which in 
combination are part of the prior art (see D1) being placed in the preamble. 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

7. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 

8. Claim 19 merely defines the claimed subject-matter by reference to the descrip- 
tion and the drawings. According to Rule 6.2(a) PCT, claims should not contain 
such references except where absolutely necessary, which is not the case here. 
Accordingly, claim 19 should have been deleted. 
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I I the International search was carried out on the basis of a translation of the International application furnished to this 
1 Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino add sequence disclosed In the International application, the International search 
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within one month from the date of mailing of this International search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract Is Figure No. 1 
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AN ACTUATOR ASSEMBLY 

The present invention relates to actuator assemblies and in particular 
electrical actuators used to actuate components, for example door locks, door 
latches or door deadlocks in vehicles. 

It is an object of the present invention to provide a compact actuator 
assembly. It is a further object to provide an actuator assembly that is easy 
to install. It is a further object to provide an actuator assembly that has 
relatively few components and is relatively cheap to produce. 

Thus according to the present invention there is provided an actuator 
assembly including a motor having a body portion and a drive shaft, the drive 
shaft being drivably connected to a pinion, the pinion drivingly engaging an 
array of gear teeth of a gear rack the array of gear teeth having a first side 
adjacent the motor, in which the gear rack is pivotally mounted via a pivot 
about a pivot axis on said first side of the array of gear teeth. 

Preferably the pivot axis passes through the body and/or is proximate 
that end of the motor remote from the pinion. 



Preferably the gear rack includes at least one stop to limit movement 
of the rack relative to the body portion and preferably the drive shaft passes 
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between the array of gear teeth and a guide portion proximate the gear teeth. 
Preferably each stop supports the guide portion. 

According to a further aspect of the invention there is provided an 
actuator assembly including a motor having a body portion and a drive shaft, 
the drive shaft being drivably connected to a pinion, the pinion drivingly 
engaging an array of gear teeth of a gear rack with the gear rack being 
mounted for movement on the body portion. » 

Preferably the motor is an electric motor. 

The invention will now be described by way of example only with 
reference to the drawings in which;- 

Figures 1,2 and 3 are different isometric views of an actuator assembly 
according to the present invention. 

With reference to figures 1-3 there is shown an actuator assembly 10 
which includes a motor 12 (in this case an electric motor). The motor includes 
a body portion 14 and a drive shaft 16. The drive shaft is drivably connected 
to a pinion 18. The pinion 18 drivingly engages an array of gear teeth 20 
fixed to a gear rack 22. 

The gear rack is of generally octant shape with the array of gear teeth 
20 being arranged in an arcuate manner. The array of gear teeth have a first 
side 21 adjacent the motor. The gear rack includes a boss 24 which fits into 
a hole (not shown) of a housing (not shown) to provide a pivot. Gear rack 22 
thus can rotate about axis 25A of boss 24. It should be noted that axis 25A 
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passes through body portion 14. 

The housing substantially surrounds the motor and gear rack and can 
be substantially sealed against the ingress of contaminants eg. dirt, dust, or 
water. The motor is secured in the housing, preferably by engagement of each 
end of the drive shaft with the housing. 

Preferably the housing is of at least two part form, a first part having 
two cut-outs each cut-out accepting and supporting one end of the drive shaft, 
the second part having complementary cut-outs which in conjunction with the 
cut-outs of the first part provide a journal bearing for each end of the dnve 
shaft 16. The second part also has a hole to accept and provide a journal for 
boss 24. 

In use the boss is connected to a lever situated on the outside of the 
housing, the lever being connected to the component to be actuated. 

Extending beyond the gear teeth 20 there are two stops 26 and 28 
which limit movement of the gear rack relative to the body portion 14 by 
engagement with the drive shaft 16. Figure 1 shows the gear rack 22 at an 
extreme position wherein stop 28 has engaged drive shaft 16. Bgure 1 also 
shows (in chain dotted line) the other extreme of movement of the gear rack 
relative to the body portion wherein stop 26 has engaged drive shaft 16. 

Guide portion 30 connects stops 26 and 28, resulting in a stronger 
arrangement. Guide portion 30 is mounted on the opposite side of shaft 16 to 
the array of gear teeth 20. Guide portion 30 includes a guide surface 32 along 
which the drive shaft 16 passes in close proximity or alternatively in hght 
engagement therewith. When the motor 12 is producing torque the 
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engagement of the pinion with appropriate gear teeth of the array causes a 
separating force which preferably can be counteracted by the guide surface 32 
acting upon the drive shaft 16, thus reducing the load as seen by the ptvot 25. 

in use operation of the motor in a first rotational direction causes the pinion 
,„ move the gear rack to a firs, position and operation of the motor in a second 
rotational direction causes the pinion to move the gear rack to a second 

position. 

In further embodiments the gear rack can be of an alternative segment shape 
such as a quadrant or a sextant and in yet further embodiments the gear rack 
need not be of a segment shape. 

The invention provides for a particularly compact arrangement since a 
substantial part of the gear rack can be arranged to lie alongside the motor. 
Furthermore the actuator assembly is axially compact, it being noted that no 
part of the gear rack projects beyond that end of the drive shaft having the 
pinion secured thereto. .. should a!so be noted that the actuator shown ,n the 
figures only has two moving parts namely the drive shaft/pinion and the gear 
rack. 
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CLAIMS 

1. An actuator assembly including a motor having a body portion 
and a drive shaft, the drive shaft being drivably connected to a pinion, the 
pinion drivingly engaging an array of gear teeth of a gear rack the array of 
gear teeth having a first side adjacent the motor, in which the gear rack is 
pivotally mounted via a pivot about a pivot axis on said first side of the array 
of gear teeth. 

2. An actuator assembly as defined in Claim 1 in which the pivot 
axis passes through the body portion. 

3. An actuator assembly as defined in Claim 1 or 2 in which the 
pivot axis is proximate that end of the motor remote from the pinion. 

4. An actuator assembly as defined in any preceding claim in 
which the gear rack includes at least one stop to limit movement of the rack 
relative to the body portion. 

5. An actuator assembly as defined in Claim 4 in which the or 
each stop engages the drive shaft. 

6. An actuator assembly as defined in Claim 5 in which the or 
each stop engages a portion of the drive shaft on the side of the pinion remote 
from the motor. 

7. An actuator assembly as defined in any preceding claim in 
which the drive shaft passes between the array of gear teeth and a guide 
portion proximate the gear teeth. 
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8. An actuator assembly as defined in Claim 7 when dependent on 
any one of Claim 4-6 in which the guide portion is supported by the or each 
stop. 

9. An actuator assembly as defined in any preceding claim which 
further includes a housing in which the motor is secured. 

10. An actuator assembly as defined in Claim 9 in which the pivot 
is mounted on the housing. 

11. An actuator assembly as defined in Claim 9 or 10 in which the 
pivot includes a boss of the gear rack to which in use a lever is attached. 

12. An actuator assembly as defined in Claim 1 1 in which the boss 
at least partially projects through the housing. 

13. An actuator assembly as defined in any one of Claims 9-12 in 
which the drive shaft engages the housing. 

14. An actuator assembly as defined in any one of Claims 9-13 in 
which the housing is substantially sealed. 

15. An actuator assembly as defined in any one of Claims 9-14 in 
which the housing has at least a first and second part, the parts having co- 
operating cut-outs to provide for at least one end of the drive shaft. 

16. An actuator assembly as defined in any one of Claims 1-9 or 
11-15 when dependent upon Claim 9 in which the pivot is mounted on the 
body portion. 
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17. An actuator assembly including a motor having a body portion 
and a drive shaft, the drive shaft being drivably connected to a pinion, the 
pinion drivingly engaging an array of gear teeth of a gear rack with the gear 
rack being mounted for movement on the body portion. 

18. An actuator assembly as defined in any preceding claim in 
which the motor is an electric motor. 

19. An actuator assembly as herein before described with reference 
to or as shown in figures 1-3 of the accompanying drawings. 
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